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Module No:' 



> 



^ Submodiile Title: 



Approx* Time: 



3.Q hours , 



Module Title; 

0 

Threshold •Odor 



Topic: N ^. 
Suimnary 



Instructional O^Je.ctive: / ^' \ - 

Upon completiori of this module, the participant should be able to^ 

1. Prepare wat^r samples and properly, diluted samples-HF^ 
^. panel testing, ; ' 

2. Set up a panel, for thre^shold odor determination, 

3. Direct the work of the panel, ts/bulate p^i^l yesponsfe's 
arid calculate threshold odor numbers, - M' 




\ 





'instructional Aids: 

1 •Transparency Odl- Od^ 

2 •Color/odor videotape 



FT^ — — — ■■ . 

Instructional Approach: , ' • ^ 

Lecture, « demonstration, disc\ia^ion, videotape viewing, practical, 



References! ' 

'JSt'andard Methods for the Examination of Water and Wastewater," 
I4th editioi> . ^ . . . ' 



ERIC 



Class Assignments : 



f * > 


> 


• . • •• ■ 
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Module, Title: • " . 


r 

• 




Threshold Odor ^ * - ^ 






Submodule Title :' ' ^ 




Appi>ox. Time-i 






0.25 hours 


Topic : • • ' . J' 
■ ^' Origins of Odor . . ' . * . ' ■ 

' . ,. ; ' • 




Instructional Objective; • . . ' f * 


T 


Upon completion of this module the participant should be a,ble to: 
*1, .List three sources of odor in water, , 
./2* Nabe 2 ways in which odor affects water quality, ' 




3,^ Relate odor to taste • , * ^ 




^. Explain why odor cannot/be determined by a simple- chemical, 
or physical test, - ' 


i I 


• * 


/ ' ' '. : 




Instructional Aids: • ' . ' ' 

i ' . . 

■ , «- ' ' ' . _ 

, * 1 L-,.^. « ; 


• 

< 


Instructional Approach: . ^ « ^ 
Lecture-discussion . . 




Re/*erences: ' ^ ' > 

. Standard Methods, p> 75> 76. t ^> • ^ 










Class Asslgilraents : ' . ' ' 1 ^ '^^ • ' : • . 


ERIC 


^ ,None ' 


— * ^- 



Module No: 
■ ' Od 

4 



Topie"': 



Origins of Odor 



Instructor Notes: • ^nstructor Outline: 



!• Sources of Odor: * * 

organic and inorganic chemicals 
^ b. municipal and industrial waste 
discharge 

c* natural sources (decomposition of 

vegetable matter') » 
d, microbial activity • 

2. Effects on water quality-: , * "^^ 

a, acceptability ,of drinking -water , 

b, * tainting of fish and other aqi^atic* 

organisms 

c, aesthetics of recreational waters 



Taste and odors : * ' ^ 

a, both afe chemi'dal senses 

b, ^ many tastes are"" .actually odors 



Human nose as the uTtimate odor testing 
device : / ^ • . 

a, the compounds responsible for odor 

are' very complex-^ 
b^ the concentration of the complex 

compounds is too -loy -^tp pegrmit 

detection by instruments 
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Module No: 



Approx. Time I 



0.5 hours . 



Module Title*:' 

Threshold Odor 



* Submodule Title: 



Topic . * 
Samp^le Preparation 



Instr^uctiorial Objective: 

. Upon completion of this module, the participant should be able 'to: 



i.. Collect in a proper container^a water saiuple for pdor 
' .analysis • . / 

2. Properly dechlorinate a water sample for odor analysis 



3- Determine proper temperatures for odoi! analysis! 



Instruc\tlonal A4.ds: ^ , ^ 
.Tfran^parency Odl -r Dechlorination of water. 



Instructional Approach: 
De.cturfe/discussioT^X^^ 



Rfeferences: • . - \ ^ 

Standard Jgethods p. 7.6, IJ. 



X ■ 



I — 

Claas' Assignments: 
*■ None • • '• . 
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Module* No : 
' . Od 

k 



Topic: • . . ' . 

^ample Preparation 



Instructor Notes 



Instructor Outline: 



Transparency Od-1 
Decrtlorination of .water 

V 

. j I^a^SO splution: , Dis^olvo 
0.5g Ma2S03 in 11. H^O 



ERIC 



1. Sample collection and storage: 

a. . glass bottle, glass ox teflon * 

stopper ' > \ y 

h\ analyze a§ soon as possible 
* . c. if storage necessary, r.ef r,igefate 



2 . Dechlorination. > • 

a. determine odor before arid after 
. ^ chlorination 

b. prepare , sodium sulfite dechlorijiating 
agent; a3d 1 ml' to removfe;! mg/1 

Cl^ in 500 ml sample . * ' ' 

3. Temperature ■ ► . . . - 
^ a. 60^ C ^ ^ ^ 

b. 40*" C for fleeting odo;rs 

c. always report temperature 'V* 



V 




. i ■ 



/ 



- i 
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Module No: 



Approx. Time 
0*25 hours 



. Module Title: 

'Threshold Ochor 

% >'Submodule Title; 



Topic : 

Panel Selection . 



Instructional Objective: 

Upon completion of this module the participant should be able to: 

. 1* List characteristics Which should be avoided in the 
selection of odor panel- members. 

2. Describe the environment for panel testing. 

3- Determine the proper size of a panel. 



InstructX^ohal Aids?^ 



Instructional Approach': ^ 
Lecture/discuss iqn 



References: 

Standard Mettv^ds^. p.79 



Class Assignments: 
•None 



• Jl * 



8 



r 



Module No: 
.Od 
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Topiaj ( 



Panel Selection 



Inst^ructor Notes; 



1 



Instfuctor Outline: 



/I- 



Persons, to be avoided ior the 

a, insensitive persons 

b. lack' of ^interest 
c*. persons who have smoked 

, just ''prior to the test 
,d'. wearers^ of perfume sce^ite 

shaving lotion . • 
e* , persons with coidsx or al 

Room environment: 

a. free froraJ drafts, distra 
other 'odors 

b, constant temperature ajid h\:^idit 




Size of panel: 

a. five or mor^ testers are njbeded 
precise work i 

b, the panel should not prepare samj 
• or know dilutions \ 
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Module No: 



Approx. Time 



0 . 5 hours 



Module Tit3,%K , < 

.Threshold Odof 
* 

Submodule Title: • 



TQpic*:^ ^ 

Preparation of Otof'-Free Wat^ 

v^- — '■ — 



L 



Instructional Objective: 



Upon completion of this module the participant ishould ,be able to^: 

1. Identify suitable .sources of water for the pr^aration 
* of odor-free water, ' * - ' ^ 

2. Describe a odt^r-free water generator • 

' * ' 3, Describe the' operation. of an Odor- free water generator, 

kr Determi'ne when the carbon in the filter is no longer;- 
working properly - *' . ' ' . - ' 



•Instructional Aids: . ^ " 

Transparency 0'd2 ^ Diagram of odor-free water generator 



Instructl6i:ial Approach: 



Lecture/deftions4;ration 



References: 

Standard Methods .pp. 11-19.]^ 



• W 



Class Assignments: \ 



~ Nond 



\ 

\ 

\ 
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Module *'No: 
Od s 



Topic: ' ^ ' • ^ 

Preparation of odor-free water 



Instructor Notes: 



Instructor Outline:' 



sTransparency Od-2 
Odor-free water generator 



ERIC 



1* Suit^le soiircSps for the p'reparatioa of 
* odor-free water ' • • , 

,'^^^a. . most tap .-water .with low -chloripe, • 
salt, and neutral pH . 
•b*. distilled i^/ater is the best 



2.' Odor-free water generator ^ . 

. a., end fittings • 

b. pyrex 3 inch pipe 

c. fillea wi€h activated catbon ^ 



3. 'Operation ^ 

a. WHfer at 0.1 1/min ^ 
^ b. . check wat^r quality daily 



V 



4. Replace^ carbon filter when odor ds 
--^det^cted in "odor-free" water. 

. ■ % ^ 



} 



11 
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MQliule No : 



Approx. Time : 
^ 0*. 5 hours 



Module Title: 

i : 

•Threshold Odor « 



Submodule , Title:- 



4 Tbpic ; 



Determination of Threshold 



Instructional Objective: • -> / ^ - * - ^ % 

Upon, completion' of this modulfe^ the participant -should be aWfe-to: * 

•-. ' ' ■ -^-^ ^ ■ ' ' ■ ' 

1. Explain: how .to determine the approximate range of threshoM 
number.' , ' ' •'' ' . ■ . ■ . ; s- ■ • . - 



■1 



^'2. Explain how the correct threshold' numbei? is finally arrived \ 
at. ' ^ . ' ' . * 

3', ExprairC^ljow sainples -should be presented to patiel* members, 

^. Explain- how the.point of threshold -is- determined from- 



paniel responses. 



Instructional Aids: 
Colpr/odor vidteotg^6. 



Transparencies - Od3*, Odi|: thresHold qij^c 

* * . . ^ dilutions .of* val'Tous ofior intensities. 



n'ui^^^jj^ 



Instructional Approachr 
Lecture/discussion j videotape viewing* 



Refierehces: 

standard Methods, p. 79, 80, 8l./ 



r 



Cfass Assignments: 
None*^ 



12 
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Module No: 

Od , 



Topic : ' 



* Determination- of Thireshold 



Instructoi* xNotes.': 




instructor Outline: 



Transparencies Od-3, Od-4 
Threshold odor numbers, 
dilutions of various odor' 
intensities 



1. Shot/ color/odor, Vidteo tape (second half); 
knswer qbesti(3ns concerning the tape. 



-2. Approximate range: 20 Q ml, <50, 12, 2.§ m! 
samples ^ ^i lute d tq,,2 0_Q_ml w ith. odor-fxejSL 
water ' ; - . ' 



' 'S. Determine sample at which odor .first 

detected, prepare new series of dilutions 
accor^ding to table. Test again. T.O.N, 
is sampie at which odor first detected. 

• ( • . 

Presentation of sample: 

a. most <^ilute samples first 

b. 'biank# near expected threshold 



Final threshold' ILs the geometric mean of 
the thresholds fpr* all panel members. 



/. 



/ 
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" Module No: 



■2 



•Approx.- Tlnie: 
"0.25 hour's • 
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Module -Title: / 

Threshold .'Odor 



Submodule Title: ' 



Topic : 

■' Sample DilVtion 



- . ~ ~ . 7- ^ f-, 

InetruQtlonal Objective: " ' . ' ' 

Upon completion (5f this module the. participant should be able to: ^ 

i: Prepare? samples diluted to give threshold numbers of 1* 
17, 70. 

• f2. Prepare samples with any other threshold number. 

3> Prepare s^ples from an intermediate -dilution and. calculate 
* ' threshold number. 



Instru^ctlohal Aids; 
Transparencies. - Od3, OdH. 



i 



Jnstructlonal Approach: 
Laboratorj(^ractice 



References: 

• jStandard Methods p.. '79-81 



Class Assignments: 
None 
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Module No : 

- Od 



Topic : 



Scunfile dilutidii . 




Transparencies Od-3, Od-4 
from, Before 



Instructor Outline: 



Have students make dilutions,!, 4, 17, 70 
Jfrom tablej dilute to 200 ml with odor- 
free water* 



Have'XJroups^o'f" s'tucients prepare series 
of dilutions from each of the groups*' 



Label each' sample *wit;h a code nimber and 
, record the threshold numb'^er arid co4e^ 
number on a data lo^*-- ' 



Module No: 



Approx. Time: 
0.5 hours 



\ 



Module Title : . 

. Threshold Odor 
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-^bmodule .Title : * 



.Topic: 



;ion .and Calculation of T.O.N. 



Instructiop/l 6)bjective: rx. ' 

Upon completion of this module the participant should be able to: 
1. Participate on a threshold panel. 
2* Prepare samples- for a threshold i^anel. 
3. Collect data -from a threshold panel. 
^.'Interpret lihreshoid data to obtain a T.O.N. - 



Instructional Aids: 



/ 



Instructional Approacjjtii 
Laboratory practice 



1 ^ ^ 

References': > 
Standard Methods p. 80 ^ 8l. 



4- 



Class Assignments: 
None 
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Module No: 

, > Od 



Topic 



Determination and Calculation 



Instructolr Motea: ; 



An odor-free room will be 
required, for the panel* 



Instructor Outline: 



Arrange it so that half the; class 
participates as panel member^^^^dL^ 



laboratories are not odprf 
fre'fe* ' ' V ' * 



2. The other half prepares the samples and - 



Cbllects data, ^oles shpuld be reversed 
for the second half of the period. 

4. Students may combine results to make 
final calculation/ 



1 


paqe IS^lDf -^l • 


\ 


Module No: 
; Appro X.. Time : 


Module Title: ^ \ . ' 
Threshold • Odor - . *^ \ 


Submodule Title: / " ^ 


• * 

■ ) : " , 

t 

V 

1 » 

\ 

» 

» 

ERLC 




Topic: * , ... 
Interpretations of Rej^ults 


Instructional Objective: . v • . • . " 

Upon completion o|* this module the participant should be able tot 

1, Determine the most probable' average T/0,N, from p'anel data* 

» 2. List precautions Which should ba taken in the interpj?etation * 
of panel results.' ^ ^ 

- . • ■ • . : 


Instructional Aids: , 


^ V ' ' — — — ■ : H. ,. 

Instructional^ Approach: , ""N^ , 
Lecture/discussion 


Ref^renceQ^: . ' > » ^ 

Standard Metliod's, p.8l. . . 

f ^ ^ ^ - ^ ^ - 

% 


^ ! > ; 1 . 

Class Assignments: 

" » - _ — — ... . - ... - 1- 



g.e 19 of 21 



Module No: 
Od 



/^Interpretation of Results 



j Instructor Notes:. 




1 ' 



Instructor Outline: 



Express the threshold of the group as 



^—^t^re-^^gem i^ tr Ic ^ ine^^^ Lb . * U s e 

t^.student dsita for calculation. 



2 4 Precautions: ^ \' \ 

a/ T.O.N, is not 'a precise number 

b. for a single observer it r^prfesents 
a judgmef 

c. unless test conditions trl^ standard- 
.izedr'^irt^is dangercms to compare 
results from time -.to time an^ from 
place to place, --n - r 
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•Exam Questip'ns 



ERIC 



Threshoia Odor --H 
, Origins of" Odor 

1. Which of the following is\npt a Source of ofior in water? 
* a., organic chemicals 
h. sbdiuni cliloride 

d.' industrial waste discharge ' 
. 2. .Odoir affects wa£er q.uality- by tainting the flavor of fish and 

3^ Name tlje two chemipal -senses. X ' \ ' * 

4.. What is the^ ultimate odor testing device? A. * 

i ' 

Sample Prepara.tion- - • • , 

5. Of what material should a proper Odor sampling bottle be made?'*^ 

6. What should be done to a super chlorinated water sample pt^ior to 
odor testing? ' . / 

7. What is the proper temperature for odor testing of most samples? ' 
Panel Selection 

8. Name four characterristics^ of a poor odor panel member, v' ' # . 

9. WouJ.^ a chemistry laboratory be ir good panel testing room? 
10.. For precise work is <one odor tester sufficient? — / 
Preparation of Odor Free ''Water ^ * « . * 

11. Would heavily chlorinated water be a good source for the 
preparation of odor-free water? . . ' 

12. What medium removes pdor froift water in an odor-free water generator? 

13. How often should the quality Qf odor-free water be. checked? 

14. How will you know if the carbon in -the odpr-free water generator 
^ is no longer working? 

Determination of Threshold ' • , 1 

15. Preliminary ^dor testing is accomplished by presenting the panel 
with .a broad/narrow (choose one) rax^ge of dilution. ' * 

16..- , Final deteannination of threshold odor niarober is accomplished 

by presenting the panel with a broad/narrow (choose one) rang^ of^ ' 
. /dilution. . J ' • , * 

17.. Should >the panel' members -be able tc^see the samples they are' 

' testing? ' ■ . 



; .* ^ ' . > . *page ,21 of 21 • 

18 • The dilution level 'at which odor is jus£ detectable is called 

the • - • • . A , _ 



Sample Dilution 



19/ A sample dilution is prepared bv^ diluting.^ a 50 ml water sample 
to 200 ml* If this were the dilution at whibh.odpr wa^ Just ^ 
* detectable ,, what would the threshold odor ntunbfer (T-/O.N;0 of 

,^^.,...=^fche^^amplf>^bfj3^ — .^L^.^..........^ — .---\ 



20.' If in prelimiilary testing, the T.O.N, was' :^wnd to be 4/i^hich 
Qf the following sets of volumes d.iluted to 200 . nil should be 
used for final testing?, 
a. 200, 140, 100/70/5a, 35, 25 



V 



\ h. 50, 35, 25, 17, 12, 8.3, 5.7, 4.0^ 
c. 12, 8.3, 5.7, 4.0, 2.8^ 



21. ' Inhere shcJuld blanks be inserted in the above sequence? 

Determination and Calcjalation of T.O.W.- 

< it < , 

22', Should a threshold panel member' be interested in the work of 
' the*panel^ * ' ^ ' ^ ' ^ • 

23, Should the^ most 'dilute or least dilute scunple be- presented ±o 
the panel x4nembers first? ^ 

• » . 

* 24; If anomolies occur (positive for high dilution; negati^je for^^low 
dilution)',' at what point should the threshold be taken? 

4' 25,. True or Fayise: The T.O.N, is caSx:ulated from the sample ju^T^ 
before odor, is detected, \^ ' , * 



^ Inter^rqtatjLon of Results 




26. For most purposes the most probable avCTage th 
panel cail be taken as the: 

, a. arithmetic mean 

b. ^^ometric mean ^ 

c. ^afiroot mean sqtiare * - ' 

d. ^square root^ ^ . ' 

27. Is the threshold odor a precise ni^nber? 



Hold from a 
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^j'rfRESHOLD , ODOR 



EQUIP^T^, SUPPLIES - LIST 



9 



^1. • Odor .free water or odor- f^ee wfiter' generator \ 

OOy 25, 10, 5 ml graduated cyilnders^^ ♦ • ' ^ 

3. 9 glasses toppefed, amber,. 50Crml''eiT>^ flasks ^, « 

4. hotplate ' -^^ N,. ' / / ^ *^ 



V 



» 



♦ 



ErJc . - . 22 ■ •. . ■ 




lliresHbld Odor 
Laboratory Procedure 
I. Equipment, Supplies, SamplAa^c a^^^ P^^sonel,. ^ - 



f 

A 



Am - Obtain the equipment and supplier needed as J.isted|on the •^equip- 




-list*— - 



-B, Have available about 10 liters of todoi^free water / obtained from 



an odoi>^free water generator. 



II. 



tm 



C. Sajnples should bp tested as soon as possible after collection., , 
■^^ Or rfefrigerate -such thaf'^no extraneous odors re;a,ch|the sainple. 
"D. Select five persons to participate on -the odor panel. 
Sample preparation. J ' *" 

A. For preliminary testing, using graduated cylinders measure 200, 50 
12, and 2.& ml pf^^mpLe to be tested into 500 ml , erlynmeyer flasl^ 
labled C, A, B, D respectively. Add 0, I50, 188, 197^2 ml odojr' . 

'free water to these iflasks respectively,' and mix. Heat each of 
p ^ these five flasks on Ahe hot plate^^ 60°C. Preseni-tto panel as 

(^escribed in section III. _ <■ / ^ " ^ 

\ / ■» 

B. Final testing. Determine from the preliminary, test the most 

\ . ^ • ' 

dilute sample in which odor could be* detected by the. panel . Using 

the table below , choose a series jof dilutions corresponding* to 

the most>(iilute odiferdus^ sample. • ' o 



. F 
- B 
•A 

E 
D 
G 
H 



MOST d: 



200 




OUS SAMPLE 



12 



Volumes to be diluted 'to. 200 ml 



200 

140 

100 

70 

50 

33 . 

25 

17 



50 
35 
25 
1-7 

12 
8.3 
5.7 
^.0 



8.3 
5.7 
4,0 

2V8^- 
2 

i.o' 



Dilute IslOi 

then 12 

then 8.3 
'then 5.7 

:then 4; 6 

then 2.8 

then 2' 
, then. 1.4 



Measure the appropriate^^^fliibunt of sample into eaeh of 7-5OO ml, 
glass stoppered flasks. ^OQml minus the amount of sample for 

a volume olf odor free water* Mi^. Heat on the hot plate to- 60^. 
Present to panel. ^ * • J - \^ 



III. 



-2- 



/ . 



Presentation pf samples. 

A fesent «,e'«st dU.te' of the p^eital^'sanpie. to .ach of 
the panel „erters bV sh^ the- flask. and irtsentlng ' 

I - response of each .e„her. Bepeat the pricedure with .o^ aM .ore ^ 
; ponoentrated samples untU all janel .embers have noted odor' ' 
V Record responses, . ' . ' ; * 

.. I -B.^o. the r^onses i^A.. a series_of dilullons for .ore 

. precise odor detection. Present the fla^Ics as in A. ■( .ost' dilute 
==-Jle first) and record rfspo-£?s.. ' « ' . " 

Analysis of results v . , . ' 

A. Beter^laefor each pah* .e.ber the dilution at which he or she' ' 
farst detected odor Ihe .1 sample used shoUd Se <^ ..A" - 
ga^oulate the T.O.N.\ for each persW on Se panel .brdilL/A« 

a^to/oo. For the cWwlth inte^eai^te dilution, mmt^ . > ' 
the T..Q.N. by 10. , 

B Multiply all the T.O.N, -s determined' together (panel IxjaU 2xjanel 3 

1 . number as the approximate most probable T.O.N, of the sample " ^ ' 

G, Comment on sample collection, disposition and environment of ^e 
, panel, and other possible sources of error. " 
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D e c h -I d r; i_n Q ji Lot^^^ f _..W nt^.r 



. Reag.ehK- O.^^^Na^'SOs di-ssolved in liter 
. ' water. *soJ utf on - ^„ 

Add r m1 'reagent for I mg/J " .resi dual • 
^ ch I or i n^. , i n 5Qb ml sample.' • 

"For ■ examp le : " If.a^water sompt^'conta i ns : 
20 mg/ I chlorin-e^ 20 'm h orf .reag^eint woul d 
be -added to 500 mV samp I.ei t^r p.roduceV 
_ a "ch'l or i ne- f ree sampj^ 
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